Distinct regulation of vascular endothelial growth factor in intact human conduit vessels exposed to laminar fluid shear stress and pressure.
VEGF is a potent angiogenic factor. We tested the hypothesis that biomechanical forces may regulate VEGF expression. By using a computerized perfusion system, human umbilical veins were exposed to high/low shear stress or intraluminal pressure (25/4 dyn/cm(2) or 40/20 mmHg) for 1.5, 3, or 6 h. Quantification of VEGF gene expression was performed with real-time RT-PCR. VEGF protein was characterized by quantitative immunohistochemistry. All perfusion experiments were performed under identical pH, PO(2), and temperature. Shear stress induced significant biphasic regulation pattern of VEGF (P = 0.0044) with significant downregulation by 45 and 40% after 1.5 and 6 h perfusion, respectively (P = 0.006 and P = 0.0002). The temporal changes of the gene expression were accompanied by synchronal changes at the protein level. High pressure induced transient 25% downregulation of VEGF gene expression after 1.5 h perfusion (P = 0.031). These data provide the first evidence on modulating effects of biomechanical forces on the vascular angiogenic property.